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(54) [Rmvzm >zri*ftftwmji& 



(57) [4#f=Fti!#tf>®iH] 

ltfca, Bt**i {cistern y^stifcami 



(T ia All- N) 

[SI#S4 ] ttfiE^^ >--T/i^ = * l <r> 

[»*S 5 ] mrfS^ * - T/u S ~ * A-£^c7)f> i (7} 
6 ] «31^*£(C J: o T W# $ ttS ^ 

>^S*bfcffllMX* 0 



3 



4 



»2 7 4 2'0 4 9* 



S<offlfig*^-|coB8«{rj:oT*$n. ::x*o<a< 

(T i a All- N) 

i»#js 8 ] wis^^ -s-Tfr ^ = * a^&ojs 2 o 

6 (die® CD >-^£ *Lfc«JBlJX Ac 

i//Unrz.r>A N /N^7-r^^ N ^^V^A. 10 

[W*«i o] wib^^-t/i^ = i 

<Djf^ N ^/Unr:r)A, /N^7-r>i^ x /<t^?A % ^ ^ 

Ao 

[»*3Si l ] HUBS***. * y K 

-<-^^f"^ h^r/ir^ ^ s/^R^-f ^r*^ Fx 20 

tton-f^ >^$tvfc^l|fJXA e 
[«*«12] fflSESfl^ ^y^r^-^M K 

1 K:fB*t<D ■ 

a— t 1 -* >^Sttfc«J»JXAo 
[f»*3Sl 3] BMB^* V- ^=-<> J±&&(Dm 1 

V^^tLfc^^'JXAo 

[si#ji 4] ««B«#fcttiE^^--r^$=9A 

^S*tfc»»JX** 
NiJX^ 0 

4 KtEttO^-T^ >^£jft,fc$JBiJXj^ 40 
[8t*3Sl 7] ffirfET/u^^Bt-#*Six5^^^ 

i 9 ] ume^ 1 * v-r/^ = -^-g^SS i 



- tj\s ^=-5 J±-&&<om i <nm fiiWf&^ r a* 5 = 
!>A*ft<o*2^»^iB«f+#a?ix. llWW^^-r/i' 

s = «> A^&^fg 2 <Dm<nmmmteffi&m<Dm * k» 

ot»6, 8»#JSl 9(C|E®c(0=i-xh' V^$tbfc^3 
BiJX^o 

[f»#«2 1 ] MIE^^^-T/u^^r>i,(DHtJf5Sl 
<OJBi:JI(rlBJB2C5JBi:(Z)«*iB^*3V>T. SfffSf 1 ^^- 

Ac 

/u^t, ^>-v- (y) T/^^. -r/u^ (6) XA^ 
•J\ * (0) T*V%1r^ l>y'< (k) Xte-i—* 

[§(1*35 2 3] ^-^^^^^tt^B'JX^T'foo 

tv 

::r*o^a<i ; o ^ b < 1 ; o ^ c < 1 ; o ^ d < 

1 ; 0 ^ e < 1 ; 0 ^ f < 1 ; 0 ^ x ^ 1 ; Rt>*0 < 
(a + b + c + d + e+ f) < 1 ■CfcS^T^HfttC X 

tr. 

(Tia Zrb Hfc Vd Tae Nbf Al 

l-Ca^btc^-d+e+f) )(Nx Ol-X ) 

ia#S2 4] ffilBfiH^. d -0, e = 0. f = 0 
[If 2 5 ] flftGff 1 <^«*S b = 0Wc = 0t'fc 

[«** 2 6 ] ftfrtar/u ^ n ^ Aftt/n*o***siWr 
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V BS - 7^ ^ - 1> 1 ^1 , %3ISS£*ftl- 

J: oT ml IB I =-i?J*<&&<D%$ 1 OJIKH 

[»#«2 8] WIS I vBR-r^^^^S 
a<l;0£b<l;0£c<l; &T>* a + b + c < 1 

Ac 

(Tia Zrb Hfc Ah>M ) (N) 

[gf*^2 9] WI»i:otftf^5 I VB 

BSs&Jg-T/W ^ - ^"p^^S 2 OJIKfiSf+*S*t 

[SS*«S3 o] fflrfBi vbMI-t^^^a^ 

0 ^ a < 1 ; 0 ^ b < 1 ; 0 ^ c < 1 ; Rlf a + b + c 
MX*. 

(Tia Zrb Hfc A 1 i-(a^c) ) (N) 
[»*S3 1 1 WE I VBMI-T^^^^i 
(DfF§2<DJI/^ ? is? /^RTf~J-7<D7Vm 

coo hi oxn^ttiX V£< £: jEl^ fc\ fit^ 3 ! 2 91: 

[»*«3 2] WIS I VBMJH-7/^;-!?^ 

[st*«3 3] ffri2S^> -0— * y K 

*<D*)— * y h&t>'ir y ^ y ^ RTJ 5 ^ 
IE«cO =r - ^ ^ > £ ixfc^O ffl X J: 0 
[0 0 0 1] 

fc«HiJX*icBBi--5 0 J: 0 = — 

^SftfciBH'JXAKiBBU C <OS0 H'JXAtf) - 

T-i^rmmL yommmm (pvd) tc«toTft*s 

*L<5 I VBi(Dia-7^^^^4ii:/PVD 
[0 0 0 2] 

[t£#Wt£ffi] ^Wi:L"C07/^;t(l ffii^iS 



6 

£><5§S£i£#f:i:^ cz ^ r>^^-^-^^ K (chromium oxi 
de) s -^^^i^^^^^ri^^ K (magnesium oxide) > ^ 
^^.^i^^rl^ K (titanium oxide) * =-ytrA'X m * 
1r-f K (nickel oxide) RtWSk&JR^ — K (refr 
actory metal carbides) & 4?0>8S*D*J«: T ^ ^ -J-^— * 

9 , ttlBWttdS|pj±Lfcr/i'5'^«IIWX*36S#feixXi^ 

[0 0 0 3] T/t'^O^Jfcj&SrjEJfiU **3*^ 3 fiT 

ttft4»tt*»ssu^)*ftfi. tb&mtb&i (pvd) 
lUoX, J:DBM»-CfiJi**sj:9**-e«>««l»JX*<D 
iM7^^f3-r>f^W^i:tib5 0 Z<D7v 
ir^^*i:U, T/i^^-x^ ^©SJIMX*** 

[0 0 0 4] T/U^-^a— ^^V^93»JX*tt— S<0 

[0 0 0 5] ^ / T- y ^ h (Knotek etal.) I- «fc -5 "Sp 
uttered hard materials based ontitanium and alumin 
um for wear protection" (International Pulvermet. 
Tagung.x DDR > Dresden (1985). pp. 181 -196) t ^0 
#4 T^^-T. T i NWT i A 1 NO 

30 ^yM5CVD3-f^y^^|pli^ttl8%, £fcT i 

[0 0 0 6] ^^^e^ ib (Sumomogi et al)<0 "Adhesion 
Evaluation of RF-Sputtered Aluminum Oxide and Tit 
anium Carbide Thick Films Grown on Carbide Tools" 
(ThinSolid Films . 79 (1981) % pp. 91-100) t ^ 5 

#4 h/KBIMfttt. eaift (iso P20)-or/u^^^ 

[0 0 0 7] v^VIr* h ^>(Shinzato et al.) CO "Intern 
40 al Stress in Sputter-Deposited AI2O3 Films" (Thin S 
olid Films, 97(1982). pp. 333-337) 1 1/ *5 9 4 V fr<D 

i6«<oi^-r*t*^-j:'6Ma-&4 (iso P20). mm^- 

/IsJk&z*—^^?'^ ls*y?* (Corning Pyrex) 

[0 0 0 8] # if t h (Kazama et al.) <D "Alumina Fi 
lms Prepared by Ion Plating" [alumina on a WC cutt 
ing tool] t^O** h/KDgfeSftiL 

50 7-7;^;t3-r^^^Mt5l^fRlt^ 
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£ 0 

[0 0 0 9] J±y ^ h (Murayama et al . ) (O 0 ^#f^ 
thm^-^S 5 4-2 9 8 2f* s -f ^">«)o#jSfe4:ttfflL 

£Ki«-rSo SOMfli i tt, fflflai* (iso P3o 

[0 0 10] T/U^^^-X^ ^^BM^O 1 0(7) 

^yw«^±$^io^^ tpmm&vm 10 

[0 0 11] 7 ^e;* (Ramos et al.)<7) "Adhesion imp 
rovement of RF-sputtered aluminacoatings as determ 
ined by the scratch test" (Jour. Adhesion Sci. Tec 
hnol. . Vol. 7. No. 8 . pp. 801-811 (1993)) [ZiSf 

7-? isXte^f =■ $J*~ b 74 K (titanium nitride) 
*«OJi&«fcJBLfc. 20 
by 4 Kw^fBlIliT^^t^-f^ ^^coi^^ 

[0 0 12] K>fe> (Doietal.) CO 0 #*Mf4^#-f§- - 
S5 7- 1 2 0 6 6 7I1 #Jfi'JXAfc:B8ii It, T i C 

cvDf/M^OTu 9bmt itry^; fra 

Jl£ IXT i C, Tz^^^T i CO^fro ttWVF so 

+MJi«iT i C, T/l^-*\ T i COWT i c 

[0 0 13] -^^^^(Matsuda et al . ) <D 0 ^^Wbt^m 
tfH4-3 0 8 0 7 5(i, 4 ty^o^CJ;57^; 

■CfcSo ^PflStt^^v, ^p — pJ**—'** K (tita 
nium carbide) Xfif 1 * ~ £ A~ h 7 -Y K £ "T 6 C t & 40 

[0 0 14] 

■C^-X-O^flt^fi. PVDlC^oTft*^^^ I V 
B^-T/l^ ^ ^CD^/f^. PVDCJ:oTIVB 

[0015] t 1 ^ >^ 

IMXA*^+*££T-*>*K ::T'^r^« so 



tt. fl^&*ft (CVD) XttPVDOt^i"tL7&MCj:o 

tS*i:#f ^5 f ^ y^ - o/>^ < £t>i 
otf)*B8Jifc, PVDlCtotf^ y-i-^S^^i 

^ pvDiaoti vbk-7/^;^->^^ic 

[0 0 16] *^<D@W(i^A$nfc3— T 1 ^ >^#J 

H'Jx^Sr^-r-SwtT^O. ::r^-r^y« 

IS. CVDXI1PVD (Dl^-f ft^d ct o ti#CMf $ 
ft*^*:^— *«J*»^d>*< £t> locos PV 

^ i ~$j±(D^&mhs pvDiaot 

CDH^ CVDXIiPVDWl>ftL^J:oT7/V5t 

«^f+#stts^^^^— ^«afiS«?o^*< £t> ioo 

[0 0 17] WMS^IftliSASiifca-T 1 ^ >^#J 
BiJxA&iUft-r 5 c £ x-fc 9 . ::t^-f^y« 
tt. pvDiaori*Mf i vb^-7/^; 
-^ix(7)^^oo-<— ^Hir . PVDiaot I VBi- 
T 5 = * A (cf+* $ tt 5 T ^ TOMB <t * 

[0 0 18] *8B^lftll»fi*ttfc = -r^^« 

i*. p vDiaots«^*^ii5 i vBi-7/^; 

Mz J:oT7/u;ti left* £ *lS ^ >-<-^#fl^ 
< <h t> 1 ocog £ £r^ti> 0 
[0 0 19] *&*A<DBtfyn&&£ti1t='— ; 7 L >( 

»jx**«ffr+6r i:-e*>9, ::t^-fr/« 
fi. cvDXiiPVD^i>f^l:<toti*l:WfS 

£;ft<5 I VB££-T/^ ^£ AcZ^^ji^ PVDCi 
[0 0 2 0] ^:^Og«J«Qfea$ttfc=i— T^-f 

giJXA^rt^t-r^r ^r-fct), :cx^-r^y« 
« > PVD!:J;oXftf ^6 IVB^-7/^;^^ 
CO^^H^. PVDiiiot I 

BS-7/U^!)^iiif^^ - r>A&t)^ 

[0 0 2 1 ] *IBM^eWJiQkA*ttfc=i— >^ 

fis PVDCioXf+f $n5IVB^-7/U^-)A 
CO^gi, PVDCJ;oX I VBi-7/U;^^^) 

^Iic#f $ix67^^ twitS:^ ::xiv 
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[0 0 2 2] *wn<D - =r 

BijxA^ffitfct-*- £T-£>9 . ::t^-f^y« 

(Dik&Mb. PVDiaoT I -^J^co 
[0 0 2 3] 

^X-^>5o «HMX*fi, SfrfciftfrSi-LSa- 
[0024] suwgflsi-is^-c. *aswtii~< i^ffiXtf 

(Tia Zrb Hf c Vd Tae Nbf Al 

l-(a+l*c+d+ei-f) )(Nx Ol-X ) 

C C T% 0 ^ a < 1 ; 0 ^ b < 1 ; 0 ^ c < 1 ; 0^d 
< 1 ; 0 ^ e < 1 ; 0 ^ f < 1 ; 0 ^ x ^ 1 ; RtfO < 
(a+b + c + d + e + f) <lT'fc^ 0 -^^-T^ 

tf. 

[0 0 2 5] 3E^gU©*«Jw*3if^X, *38IBtt-T<^ffi 

at/asjfffi**^ «jmj-5^j&s-*-< ^ffixt/awfHG) 

tt*«Bl:*$3-f-f ^^**tfc«ifflx*-c*>*. i^S'J 

«SiJ:ot I VBMI-T/^^^^i 1 
[0 0 2 6] 

*ii(c^*tb-5*58?Bo«IIMX*^JB 1 <0«H£<D**0 
»iltv^ 0 MlAiOfi, t<^Bi2Stf 
SKtfEl 4^Wi"6 0 fflM^jx^l 6 te> i-<i>@l 2 

[0027] «iBijx*tt^/^Ji3- j TsO-ymtitzft 



10 

tr. 

[0 0 2 8] 5B«Sixfete^3Bffi^ffi^*5^^^ ^< 

10 [0 0 2 9] 0 2£#BB-r5^ #J8'JXjtrl OliSftl 

[00 3 0] -<-*JI 2 0 f A, *3lSS*jfeS«l- «fc o X 
tt*£;ft&^-£J*T/l'S— h7>C K (titani 
urn alurainuni nitride) "Cfc 3 0 Ti Al N 2 0 
tim<DmX~3bZ> 0 T i A l Nl^rf it 

fcT i A 1 N-<— *=a— 7^ >^ r ^OBBJCflEttfc&«» 

[0 0 3 1] 7fc*3ia 2 &&m-tZ t , SJfillX* 1 0 fi* 

6 0 T i A 1 Nl£2ott<5T/l^ = ?A<D#*Ett* 

[0 0 3 2] *ftE<0jMBtf>«tB£ L"C**S;h/C^*^ 
^ - r>jU- h7>f KOj^D {CO. 5 (j. m^fficom^Z: 

30 z^ts^k&mmAa^m^x^^o 

$^7/^;tww^-f^ v^i:*«-r6»»jx* 

[0 0 3 3] H3S:#fiS"r5i:. «0fi'JX*3 0tti"< ^ 
®3 2Waifffi3 4^tt6 0 6 i" 

< l^ffi3 2Raa*fffi3 4 0g^ffllI*>S, 

[0 0 3 4] «0MX*3 OliJElC. I#4 0^tfo «J 

. ^ijxa3oj±. !»iii&affi(aoTift4 o<omm 

*jf4 2 ^jEl-^at^o ^14 2 1 — 6 m m 

[0 0 3 5] «JSff*3 0fl PVDiaoW^!) 
A7/l^;^^^ h^^f K14 2(^H-*$tb6^^ > x 

HfC^tfo WftM4 411. 0. 5 m m*W<OJ¥££:3fir-r 

[0036] ^ofiUXAfi. ^iSfifeic.toTf^yr 

so /U5 ^ 4 4^Sil-fti$tt$7/W^t^ 
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7/^;^^i4 4<Dm^±(DT/^^ ~ttvm\z.tertz>7 

[0 0 3 7] 5 OT^ill^^. m4{Z.7jk£tlZ>WM 

2, 5 4) <Dm<&U\z&>Z>wm^vi?5 6 <!r >Sr^tf 0 
[0 0 3 8] r^a— 7^ 

>^<— ^fij*»0 2oO*R(|Ji6 0. 6 2^$)!), io 

§60 f^=!)^h7^K) nmw<omm 

^ttmztiZ, ffiieo, 6 2H ft¥HK«S (cv 

D) X(iPVD(OV>-rtL^{-ctoXft« : ^ItgT^5o * 
Pfll6 0ll l-4Mm«Of$$:tt5o + 
2 (fi^Lll f^^^^-zf^hy-C K (titanium c 
arbonitride)) (1 1 — 4 /z m<D^^i? £ &^1rZ> 0 
[0 0 3 9] ^i'-TVU* 

-r)i,7^;^^-h7-< K) <DJI 6 4 (1 PVDII 

6 nm<Dm<om£%:&'i-Z> 0 20 

[0 0 4 0] r/v-s -7-<^;i6 6d pvDiaotf^ 
6(1 i~6 /zm<oPdioJ¥$«:*ri-5o 

[0 0 4 1] 7 OT-^iit^^ifU H 5 (d^StuSSJfi'J ■ 
X*<03E*!iBiJ<0Jt»ll^«lB*#fiHi-Si:. «JB'JXA7 0 
tt-T< l>®7 2 5£lfffi7 4£. -r<^®XT^j$ff® 

(7 2. 7 4) <OfiS-&aS^*>6«]BiJ^y^7 6 <!: £^ 
tf. «JMX*7 0ttS*7 8*JEK$l>o 

[0042] :^-f^ y^M^^It^i, 

X*a^:ft(D2o^^BBJi8 0. 8 2^fct)x *M 30 
JI8 0 («*.(*. Ws^^h?^ K) (iSflWSffi 

iwf+#sixs. 8 2ii ^^as*jfe (cv 

D) XJiP VDcOl/>T^^-J:oT^*pJBgT*fe^o * 
Fb1JI8 0(1 1 —4 /1 mORB<aff$Sr^ri-6 0 W^18 
2 mX-l£. = K) 11 1^4 

[0 0 4 3] ^V-T/I'S = WJx.fl 
-^7/^;^^- h^-T K) <£>JI 8 4 (1 PVDC 

xoxtpmms 2<Dmw^wm£tiz>o is 4n 1- 

6 ^m^Pfl(OffSS:3g-^-5 0 40 
[0 0 4 4] T/U5;-7-c7)Ji8 6(1 PVDCiotf^ 
>--T/U^ ^A^Jf 8 4CMf ^ix6o 18 6(1 
1-6 MmWI^tt5o 

[0 0 4 5] f 4? ^<-^a*«(0-»(O^I 8 8 , 9 
Oils CVDXttPVD^^fW-iotT^^tl 
8 6tCfl-*£;ft,6 0 *WI8 8 («*.(! » (10. 
5 M m»I^tt5 0 ^19 0 («*.(! 
^^=h7^K) (11 — 4 /imtDrp^e^Sr^i-^o # 
«8 8(1 8 6<D*ffiWt«H+»£*L5o 

[00 4 6] 1 0 OT'^illw^tU El 6 (C^SttSSU 50 
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0(1T< l^ffil 02«b, **fSS 104^ i"< l^SRtf 
SStfffi (1 0 2, 1 0 4) oSg^(B*c*>S«lHUJ.y^l 

0 6 £ £^tfo ejfi'jx* 100 nm& 1 0 8 

[0 0 4 7] ;:<D=i-^V^«/££#B?H~££. 
>s<—xmf&%0CD2<><DcpmJ§llO. 112^$)^ 

*ra«i 10 («x.n ^-^A^h^-f k) (*«# 

<7)*®^f+3tSn-5o t^USl 10, 1 1 2(1 CVD 

x(ipvD^^fn^(cj:otttf^fc5o +ras 

110(1 l-4Mm«^I^t«o Wflill 
2 (0J*.fi„ f^n^^-^nh7^K) (1 1-4 

[0 0 4 8] 3! 1 co^^^-T^^ ^ ^A^^; (#ijx. 
(1 f^^^7^;^^^ h7^K) Olll4 

fi p vd(i £ox<pmm 1 1 2\zftmztiz>o m 1 1 

4(1 1— 4 a* m<OB^)*S $2<Df^y- 
h7^ K) <£>J1116fl PVDiaot^y-7^ 

*=^a<&&« 1 1 4\zHm£tiz> 0 mi 1 6(1 1- 

[0 0 4 9] 7/^:t<7)il 1 8(1 PVDt^iotf 
^y-7;^;-^iil 1 6Mft-«£*L£ e 111 
8(1 1—6 /*m^)|BC0Ht**r#i-S. 

[0 0 5 0] 1 2 OT^iliC^r^n. !U7(r^:$tt^>^J 
HX*o3Eft*jWo*lB4r#BB-*"Si:. «]MX*12 

o(ir< i^® 1 22^ astfffii 24^. -r< 

3B(f® (122. 12 4) 0«*«^*>-5fl3M^y^l 
2 6 <t fc^tf. SJIMXft 1 2 0 1 2 8 *3Ei^ 

[0 0 5 1] Z<D = -r 4^ 

y^-^II^^ 2 O^^PpII 1 3 0, 1 3 2^$>«9. 

ymm 1 3 0(ii^Mc#s$n5 o "t^e 1 3 

0. 13 2(1 CVDXttPVD^O>ftld^«totft 
#prtB"C*>*« WH3 0 («ttfW = !>A=h7 
K) fl 1— 4 mn<Z>fflV>m£& ft-fZo W113 
2 (0iJx.(^^n^^^7 — h^-f K) (1 1-4-a 

[0 0 5 2] 1 tf)^* V-X^ ~ (#rj;t 
fl f^^^7/U^^^h7^K) <o%\<om 
(1 PVDiao-C^113 2 (#|;itf^~^A# 
r h 7^ K) (^i^n^o 1 1 3 4 (1 1-4/i 

& (tf'JxJl ^^^7/P;^^-h7^K) (Dm 
2(^113 6(1 PVDCioXi 1 (D^~^ V-T/U^ 
^^A^Il 3 4(^f+#S*t*. Si 3 6(1 1-4 
MmOra^f$^ft6o »*L<(1 52(Of^y- 
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[0 0 5 3] 1 3 8li, PVDiaotS 

2 03 >"-T/t^ ~ £ i^^H 1 3 6<?)ic®(-f+^ff£ 
;ft,5 0 113 8(1 l-6/im^*SS:tt6c ^ 
* >^<-^»jS*0— *M>*Wi 1 4 0. 1 4 2 H C V 
D^PVD^^fWioTT/U^ti 1 3 8lcf+ 

*^tb6o ^§140140. 5/im»f^ft 

-4Mm^Pfl^Jf:SSr«-r-6o CVDHioT#*Stl 
ftJI 1 4 0(i^^^l>A^-^- K<b-T 

[oo 5 4] mm<nmm<DMm&&m-r z>t. znh<o 

^as^tf^^ — h^^f K (cubic boron nitride)^— ^ 

[0 0 5 5] fflr5fi^SllfS^lBS:<C*5#fiai"Si:x St 
i&tBH TA^r (a) T/l^^\ (y) T/l^ 

^/u* (5) t/^-^ * (e) r^^~r, $ 

yy< ( k ) T/u^^-Xtt-f-^ (n) r/U^tftW'f 
(x) TVI'S ^^r-a tf 0 -^^^-/^^(Massalski) (H^ 
#) <7) Binary alloyphase diagrams. American Societ 
y for Metals , Metals Park . Ohio (1990). p. 185^r 

[0056] ±.<Dmm<DMm*&m'tz>t. w^-r 

[0 0 5 7] m»oSt*^*IB*r3E«w#Bg-r5i:. *IB 
/*fl h\ h^-T h\ 

[0 0 5 8] WSE<o|iJ6ojK1B<75^^>-ryu^ = 
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(T i a A 1 l-a N) 

£r£L<fl f^y-7/W^^^^^7^^ l >^ 

[0 0 5 9] ««4gB**j*i-*^o-fe^lcBBU-Ctt, 
*7-^^e>(Hofmann et al.)<^H^^^5, 3 3 0, 

8 5 3f ("Multilayer Ti-Al-N Coating for Tools") 
10 , tt!) ^(Omori et al . ) <D 3 — n yx^fflFtbSfi*^ 

0 448 720 Al ("Surface-Coated Hard Memb 
er for Cutting and Abrasion-Resistant Tools") 
><^ib(Ikeda et al . ) <D 0 *»WFttllH*# 1 - 1 5 1 

9 5 3 ("Abrasion Resistant Film") ftS* <£> -f 

fi^B^-^^^^^-T/w^ j*&&<Dm<ommz 

B«J-C*>5i:ffi«A*i**UTi/^o 
[0 0 6 0] fflIAl4ff:> f^y-7/W^^A^ 

20 i^a^wtt i ocDig^g <^i-^ r 1 1> ^rier-fcs 
mm^x^xmtstiz ■ 

(Tlx A 1 1-x )(Ny Ol-y ) 

rCT\ 0<x<l&t>'0^y^K^^ f&ls — T 

*-rm\~fafroxmto-tz>o 

[0 0 6 1] ^#>-Tsl-^~$J*&&&!&&lZ!&CX 

30 /N^^r^^ x S<-tZ?t?J±^ Z^ZjVJbJJ 

*A*iJEfci%fJH-ao micHUt, 

(Ti a Zrb Hfc Vd Tae Nbf Al 

l-Ca+b+c-^d+e+f) ) (N) 

::t\ 0 < a < 1 ; 0 ^ b < 1 ; 0 ^ c < 1 ; 0 ^ d 
<1 ; 0 ^ e < 1 ; 0 ^ f < 1 ; 0 ^ x ^ 1 ; I^lXI 0 < 

(a + b-fc-rd + e + f) < 1 X&Z> 0 ffififctt. M<0 
40 f$l^ot&!) 5 £o 

[0 0 6 2] (&JRSra^PU^l) ^^^-T/^^-^A 

(Tia Zrb Hfc Vd Tae Nbf Al 

l-(a+btc*d-e+f) )(Nx Ol-X ) 

::t\ 0 ^ a < 1 ; 0 ^ b < 1 ; 0 ^ c < 1 ; 0^d 

<1 ;0^e<l ; 0 ^ f < 1 ; 0 ^ x ^ 1 ; 0 < 

(a-hb + c + d-re-rf) < 1 Xfoh Q M<0 

so [0 0 6 3] JEJ-aHAtt, s f* % *"&&<nmiz.&\,>x. 
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(T i a Zrt H f c )(N) 

0 ^ a < 1 ; 0 ^ b < 1 ; 0 ^ c < 1 ; Rlf a 

[0 0 6 4] ^*>"&#Jl£>=i— 7^ ^yf$f&fc 1 0(7) 

(Tia , Z r b , H f c )(Nx , Oi-x ) 
r r.T\ 0 < a ^ 1 ; 0 < b ^ 1 ; 0 < c ^ 1 ; a + b 
+ c = 1 RXfO ^ x ^ 1 XhZ> 0 

[0 0 6 5] *X*\zmm£tlZ¥fnRXf<&<DXW-£. 

[oo6 6] ^m<Di^(omm<omm^ &wmw\cm 
7ik^ti^mm(Ditmx^m^^m^x^m^mh 

im2] mffi&2-2\zfe^xwm£titz.mi<DwmT. 



10 



[06] ^B^(0^^jXj,(7)SiJO^^^^»r®[il-C 

£>9. gffc. 2<>(D^mm. i vb^-t^^^w 

I VBi-7;u^^^i(Ot3 1 oc7}JI 
[0 7] ^P^^NUX^^!giJ(O^JSo^(D^r®l2]X* 

[^■^tfcBJ] 

10. 30, 50. 70, 100. 120 #J8UX^ 

1 2. 3 2. 5 2. 7 2. 1 0 2, 1 2 2 f< l^ffi 

14. 34. 54. 74, 104, 124 2gif ® 

16, 36, 56. 76. 106. 126 #I8'J^ y 



1 8. 4 0, 5 8, 

2 0. 4 2 

2 2. 4 6. 6 6, 

m 

6 0.62 

3 2 



7 8. 

8 6. 



10 8. 12 8 



118. 13 8 



8 0. 8 2. 11 0. 112. 130. 1 

4 4. 6 4. 8 4 ls-Y/\,* 1*&&M 

88. 90. 140, 142 KM 
114, 134 ^^^-T/l^ ~£ A-B^Jf 

116, 136 $2(^)f^y-7/l'^'>^ 
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